INTRODUCTION
============

The activities of daily living (ADL) and instrumental activities of daily living (IADL) scales represent fundamental measurements of functional status and are important tools not only for planning and predicting the need for long-term care but also for assessing the effectiveness of various policies and services for older populations.[@b1-agmr-19-0047]) Several studies have confirmed the accuracy, validity, and reliability of these functional scales. However, their accuracy as a measure of functioning may be limited by latent biases stemming from cultural differences in who performs different activities.

Gender differences in the ADL and IADL tasks have long been postulated. When asked about items related to performing light housework, doing laundry, and preparing meals, men often report that they do not perform these functions due to gender roles. Lawton[@b2-agmr-19-0047]) recognized traditional gender roles as possible confounders of accurate functional assessment in the development of the IADL scale and consequently excluded cooking and housekeeping when assessing functional disability in men. However, LaPlante[@b3-agmr-19-0047]) suggested that the successful performance of home management chores, such as cooking and cleaning, is necessary to maintain a reasonable standard of living. In another study investigating gender bias in the reported impairment of daily activities in cancer patients, approximately half of the help received by married men was attributable to gender role responsibilities (tasks seen as women's work) rather than functional disability. Role-related help with household tasks was less prevalent among married women.[@b4-agmr-19-0047])

The perceived gender roles of older adults may further differ between countries and cultures. In East Asian countries such as Korea, where gender segregation has traditionally been more pronounced than in other countries, gender-specific patterns of item response bias for ADL/IADL questionnaires may be particularly salient. Moreover, because of gender- and age-based differences in educational attainment, gender may have significant latent effects on the ADL/IADL item responses of older generations. Based on studies performed for the development of the Korean versions of ADL and IADL,[@b5-agmr-19-0047]-[@b8-agmr-19-0047]) Won et al.[@b6-agmr-19-0047]) observed that older Korean men reported being unable to do laundry, prepare meals, and perform household chores because they had not previously performed these activities. Likewise, older women were likely to have difficulties managing money, using the telephone, and using transportation because they lacked prior experience with such tasks.

Women in Korea have only recently attained any degree of economic power.[@b9-agmr-19-0047]) Social activities such as managing money, banking, using the subway, and driving were previously considered specific male tasks rather than basic functional activities. With dramatically improved and modernized education after World War II and the Korean War, older women of more recent generations and baby boomers may be less subject to gender bias in ADL/IADL responses. However, although they are physically capable of doing these things, many older Korean women are still dependent on their husbands, children, and other family members for tasks such as using cell phones, taking public transport, and using a bank.[@b9-agmr-19-0047]) Thus, women are likely to report needing help with 'cognitive activities' while being independent in their ability to perform household activities, while older men show an opposite tendency.

Item response theory (IRT) is used in comparison tests and similar instruments to measure unobservable respondent characteristics. IRT models are used extensively in the study of health outcomes and the development of item banks and computerized adaptive testing.[@b10-agmr-19-0047]) Eight previous IRT-based studies have revealed multidimensionality,[@b11-agmr-19-0047]-[@b13-agmr-19-0047]) comparability,[@b14-agmr-19-0047]) and group differences[@b11-agmr-19-0047],[@b15-agmr-19-0047]) in ADL/IADL responses. Cabrero-Garcia et al.[@b11-agmr-19-0047]) suggested a modified aggregated ADL/IADL measure that would account for gender bias in determining the severity of impairment. Items on the IADL list can be divided into household, outdoor, and cognitive activities; based on traditional gender roles, gender bias is particularly strong in household activities. However, unidimensional analyses of ADL appear to be sufficient in women, while in men, ADL is bidimensional and divided into self-care and mobility.[@b4-agmr-19-0047],[@b11-agmr-19-0047])

To more accurately measure and monitor functional status, the use and interpretation of ADL/IADL measurements should consider the characteristics of tasks and cultural backgrounds of the respondents. Therefore, we investigated the gender-, educational level-, and age-specific IRTs of ADL/IADL items in older Korean adults and the latent bias in the measurement tool when determining functional status.

MATERIALS AND METHODS
=====================

Data and Sample
---------------

The analyses were based on the baseline wave of the Korean Longitudinal Study of Ageing (KLoSA), a population-based survey of a nationally representative sample of older adults conducted from July to September 2006. All participants aged 65 years or older were included if they responded to ADL/IADL items and reported their educational level. A total of 4,164 subjects were included in the final analyses. The study design and protocol were reviewed and approved by the Chung-Aung University Institutional Review Board (No. 1041078-201708-HRSB-163-01).

Functional Disability
---------------------

Functional disability was measured using the 7-item Korean ADL scale and the 10-item Korean IADL scale.[@b8-agmr-19-0047]) The ADL scale includes items on getting dressed, washing one's face and hands, bathing, eating meals, leaving a room, using the toilet, and urinating and/or defecating; the IADL scale includes items related to personal grooming, going out for short walks, using transportation, making/receiving phone calls, managing money, doing household chores, preparing meals and cooking, shopping, taking medications, and doing laundry. If the respondents were partly or totally dependent for a given activity, they were categorized as dependent (dependent=1, independent=0). The sum of their ADL and IADL deficit scores were representative of their functional status. Some controversy remains whether ADL and IADL are unidimensional or multidimensional measures.[@b16-agmr-19-0047]) As proposed previously,[@b17-agmr-19-0047],[@b18-agmr-19-0047]) we divided ADLs and IADLs into two and three dimensions, respectively. The ADL tasks that included changing clothes, washing, shower, eating, using the toilet, and defecation and urination were categorized as 'self-care'. Items related to getting up and leaving the room were conceptualized as 'mobility'. We considered IADL tasks such as grooming and going out to rely on physical health or strength and, therefore, classified them as 'physical IADLs'. Likewise, we considered tasks involving using transportation, managing money, using the telephone, and taking medication to require complex cognitive resources, and, thus, classified them as 'cognitive IADLs'. We categorized other tasks, such as performing light housework, cooking, doing laundry, and shopping, as 'household activities'.[@b17-agmr-19-0047],[@b19-agmr-19-0047])

Statistical Analyses
--------------------

Gender, age, and educational level were exogenous variables. Age and education level were dichotomized (\<75 vs. ≥75 years and any vs. no education). The total combined ADL/IADL scores were log-transformed to correct for skewness before being used in the analyses. We used Mantel--Haenszel (MH) adjustment methods. The MH odds ratio (OR) conditioned on the total scale score is test a commonly used for differential item functioning (DIF) analysis in which both response items and exogenous variables are binary.[@b16-agmr-19-0047],[@b20-agmr-19-0047],[@b21-agmr-19-0047]) According to IRT, the responses to a survey item are expected to be the same across the level of the exogenous variables once conditioned on the latent variable. An independent association between any item and any exogenous variable (i.e., if the total scale-adjusted OR is not equal to 1.0) provides evidence that the response to that item is biased with respect to the exogenous variable.

DIF is used when the items intended to measure a latent trait are unfair, favoring one group of individuals over another. DIF is investigated in conjunction with fitting IRT models. DIF includes an assessment that the item behaves differently across respondents with the same value of the latent trait. An item 'functions differently' across individuals with the same latent trait level if these individuals have different probabilities of selecting a given response.[@b22-agmr-19-0047])

We explored the odds assumption for p-values from the odds score test \<0.05. As the p-value confounds sample size with effect size, we also followed a previous study on IRT[@b20-agmr-19-0047]) by retaining all items with relatively large practically meaningful biases, which we defined as an OR \>2.0 or \<0.5. An OR of 2.0 means that those in the test group were twice as likely to provide a higher response (i.e., to report disability) to an individual item than those in the control group after matching for overall functional disability score. To test for item discrimination bias, we included an interaction term between the exogenous variable and the total ADL/IADL score for those items with practically meaningful item difficulty bias. We tested for differential factor functioning or factor bias by associating the factor score with each exogenous variable, while conditioning the overall ADL and IADL scores. The ADL and IADL items were grouped into 5 categories (self-care, mobility, physical activities, cognitive activities, and household activities) based on the results of previous studies. Finally, we calculated the disability rates using the full versions of ADL and IADL as well as shortened revised versions of the ADL and IADL from which we removed items that functioned significantly differently from the exogenous variables (gender, age, and educational level). We calculated the disability rates as the percentage of older adults categorized as dependent in one or more ADL/IADL items.

RESULTS
=======

The mean participant age was 72.9±6.3 years. About 35.5% were aged 75 years or older, 41.8% were men, and 44.5% had completed any level of formal education. All item responses were skewed towards the 'do not need help' category. The average total functional disability (ADL and IADL) score was 1.5±3.7 (range, 0--17). The average log-transformed functional disability score was 0.33±0.75 (range, 0--2.83). The percentages of dependent responses for the ADL/IADL items are shown in [Table 1](#t1-agmr-19-0047){ref-type="table"}. Functional status was generally better for younger (\<75 years) and educated (vs. non-educated) respondents, while gender differences in functional status varied by item. Women reported being better at household activities such as cooking and doing laundry, while men reported needing less help with other IADL items including going out, using transportation, shopping, managing money, and using the telephone. No gender differences were seen in responses to ADL items, aside from defecation ([Table 1](#t1-agmr-19-0047){ref-type="table"}).

Two IADL items and all seven ADL items were relatively free of item bias according to gender, age group, and educational level ([Table 2](#t2-agmr-19-0047){ref-type="table"}). Eight IADL items appeared to have practically meaningful item-level biases, with ORs \>2.0. Men were 7.69 times more likely to report needing help with preparing meals (95% confidence interval \[CI\], 5.14--11.50) and 2.55 times more likely to report needing help doing laundry (95% CI, 1.86--3.49) than women matched for overall functional disability. In contrast, men were less likely to report needing help going outside to a nearby location (OR=0.43; 95% CI, 0.28--0.67), using transportation (OR=0.21; 95% CI, 0.14--0.31), shopping (OR=0.40; 95% CI, 0.25--0.63), managing money (OR=0.36; 95% CI, 0.26--0.51), and using the telephone (OR=0.48; 95% CI, 0.34--0.68). Adults aged 75 years or older were more likely to report dependence in managing money (OR=2.04; 95% CI, 1.51--2.74) and using the telephone (OR=3.37; 95% CI, 2.36--4.81) than younger elderly people matched for overall functional status.

Seven IADL items presented meaningful item-level bias according to educational level. The item bias was similar to the results by gender in terms of preparing meals, doing laundry, using transportation, shopping, managing money, and using the telephone. However, going outside nearby was not biased according to educational level. In addition, the odds of educated people reporting that they needed help doing household chores was 2.14 times greater than that of older adults with no education (95% CI, 1.31--3.48) ([Table 2](#t2-agmr-19-0047){ref-type="table"}).

Men matched for functional ability reported being more disabled than women in performing household chores, preparing meals, and doing laundry, three items that comprised the household activities dimension of the IADL. Thus, this item-level bias carried over as a positive factor-level bias. As seen in [Table 3](#t3-agmr-19-0047){ref-type="table"}, the OR of men reporting higher levels of disability in the household activities dimension subscale was 4.27 (95% CI, 3.25--5.60) times that in women matched for overall functional disability. Regarding the cognitive activities dimension, the OR for men was 0.37 (95% CI, 0.29--0.46) times that of women matched for overall functional disability. The cognitive and household activities dimensions were positive factor-level biases for both age group and educational level ([Table 2](#t2-agmr-19-0047){ref-type="table"}).

The internal consistency reliability of the full version of ADL/IADL was 0.96, as measured using Cronbach's alpha. The reduced 9-item ADL/IADL that excluded the 8 IADL items with item-level bias retained an internal consistency reliability of 0.95. The 9-item version of the ADL/IADL showed a correlation of 0.68 with the full 17-item version. The disability rate from the reduced 9-item ADL and IADL was 10.6%, which was lower than that for the full version (25.3%). Gender differences in disability rates were apparent in the reduced version in that women were significantly more disabled (11.4%) than men (9.4%). No gender differences in disability rates were detected using the full version. Older and less educated individuals were more likely to have some disability; this tendency was the same regardless of full or short version of the ADL/IADL ([Table 3](#t3-agmr-19-0047){ref-type="table"}).

DISCUSSION
==========

In our study, eight out of ten IADL items functioned differently among subgroups defined by gender, age, and educational level. Four of these items related to household activities, three were cognitive activities, and one item was related to physical activity. The items comprising household activities were biased in the direction of higher endorsement by men (i.e., men were more likely to rate themselves as dependent in these areas), while items comprising cognitive activities were biased toward higher endorsement among women after matching for overall functional disability. Measurement with the DIF-adjusted versions of ADL and IADL revealed statistically robust gender-based differences in disability rates even though the absolute gap in disability rate by gender was similar between original and DIF-adjusted versions of ADL and IADL.

In previous studies examining gender-based item response bias, DIF was detected in items related to bathing,[@b23-agmr-19-0047]) shopping,[@b11-agmr-19-0047],[@b15-agmr-19-0047]) performing household chores,[@b11-agmr-19-0047]) using the telephone,[@b15-agmr-19-0047]) caring for others,[@b11-agmr-19-0047]) doing laundry,[@b19-agmr-19-0047]) and taking medication.[@b19-agmr-19-0047]) However recent studies applying DIF analysis to ADL and IADL were exclusively performed in Western settings, where the gendered division of household labor is not as skewed as in the Asian context. In this study, we found item-level bias in all of those items as well as in items related to managing money and using transportation, which are cognitive activities. In addition, we found item-level bias in the direction of endorsement of further disability in women for the physical activity of getting around outside. Comparison of our results with those of previous studies ([Supplementary Table S1](#SD1-agmr-19-0047){ref-type="supplementary-material"}) showed that more IADL items in the Korean older adults showed gender-specific response biases than those in other populations. To our knowledge, this is the first such report among East Asian countries. The differential item responses to household activities were more pronounced in this study than the gendered DIF reported in Singapore.[@b19-agmr-19-0047])

We also observed item response bias according to age group (\<75 vs. ≥75 years) for doing laundry and using the telephone. The older age group was less likely to endorse disability in doing laundry and more likely to do so in using the telephone. This finding is similar to the gender item response differences for these items. This similarity might be due to the high correlation between age and gender: 64.2% of the adults aged 75 years or older were women, indicating that women were more likely to be older than men. In previous studies, the items that differed in item response according to age included preparing meals[@b19-agmr-19-0047]) and performing household chores.[@b17-agmr-19-0047]) Fleishman et al.[@b15-agmr-19-0047]) compared DIF according to combined gender and age groups, observing item-level bias in shopping, doing light housework, and managing money in young men and shopping and using the telephone in middle-aged men compared to those in older me. The results of these studies demonstrated the tendency for items showing DIF of age and gender to overlap.

Previous studies have not identified IRT according to educational level. However, as many of the IADL items include cognitive activities and education level is low among the current older generations in countries such as Korea that have experienced recent rapid growth, it is important to investigate IRT according to educational attainment. In Korea, the current older generations, who reached adulthood during the period of rapid modernization after prolonged war during their school-age years, have relatively little exposure to westernized formal educational systems.[@b24-agmr-19-0047]) Older women are particularly likely to have lower levels of formal education due to unequal opportunities in the educational system, as reflected by the fact that 69.5% of older women the present study had not completed an elementary school education. The similarities between DIF according to educational level and according to gender reflect the strong correlation between gender and education level.

The current full versions of ADL and IADL do not accurately capture disability rates because of their acknowledged biases in item responses by gender, age, and education level. In addition, the current scales do not clearly show differences between groups. The higher disability rates in women's cognitive activities are due to the latent gender construct reflected in these items; if this is not considered, measurements of disability in women would be exaggerated. Likewise, men report greater difficulties with household activities items because of the latent construct reflected in these items and, if not taken into consideration, the disability rates of men are also exaggerated. Aside from the 8 items with high DIF, the reliability of these scales was high and the gender differences in disability rates based on ADL/IADL responses to the other 9 items were more accurate than those reported by the previous full version. Women have higher rates of disability than men and are more likely to have daily disabilities than are men of the same age[@b25-agmr-19-0047]) due to musculoskeletal disease morbidity and pain sensitivity. In this study, women were more likely to report limitations, use of assistance, and a greater degree of disability, particularly among IADL categories. However, these gender differences were largely explained by differences in disability-related health conditions. The comorbid conditions associated with disability in this cohort, which were predominantly musculoskeletal, neurodegenerative, and psychological in origin, were generally more prevalent among women than in men.[@b25-agmr-19-0047]) One limitation of our study was the time gap since the KLoSA baseline survey was performed (2006), 13 years ago. Many older citizens now own and use smartphones since their invention in 2007. Thus, technology compliance should be also considered when interpreting our study results.

As culture and the degree of social infrastructure development differ across countries, responses to ADL and IADL are highly context-specific. Unless corrected for, cross-national variations in disability rates may, therefore, reflect item-response bias rather than real differences in disability levels. Older adults in Korea have experienced strong gender segregation from a young age and have grown up in a social structural environment with limited educational opportunities, particularly for older women. These cultural aspects are reflected in IRT-based research of older Korean populations. Further IRT research on the ability to perform everyday activities in societies with diverse cultural backgrounds is needed to allow more accurate measurement of disabilities across cultures. In particular, comparisons of disability rates by country should separately assess household and cognitive activities from the IADL scale, or should completely exclude these two dimensions when comparing ADL and IADL item measurements. If possible, a culture-neutral ADL and IADL measurement that does not require DIF analyses should be developed.
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=======================

Supplementary materials can be found via <https://doi.org/10.4235/agmr.19.0047>.

###### 

Summary of DIF results for measures of ADL and IADL in four previous and the present study

###### 

Dependent rates (percentages) for each ADL and IADL task by sex, age, and educational level among older Korean adults, KLoSA baseline

  　　                           Total (n=4,164)   Sex     Age (y)                                                  Education                                                                    
  ------------------------------ ----------------- ------- -------------------------------------------------------- ----------- -------------------------------------------------------- ------- -------------------------------------------------------
  ADL                                                                                                                                                                                            
   Dressing                      6.03              6.26    5.86                                                     2.87        11.75^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   6.74    4.14^[\*](#tfn2-agmr-19-0047){ref-type="table-fn"}^
   Washing                       5.16              5.68    4.83                                                     2.50        9.99^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^    5.58    4.05^[\*](#tfn2-agmr-19-0047){ref-type="table-fn"}^
   Showering                     7.68              7.01    8.17                                                     3.62        15.06^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   8.59    5.29^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^
   Eating                        4.37              4.88    4.00                                                     2.16        8.37^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^    4.79    3.26^[\*](#tfn2-agmr-19-0047){ref-type="table-fn"}^
   Rising and exiting a room     5.12              5.51    4.83                                                     2.42        9.99^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^    5.65    3.70\*
   Using the toilet              3.77              4.31    3.38                                                     2.01        6.95^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^    4.06    3.00
   Defecating                    3.53              4.19    3.05^[\*](#tfn2-agmr-19-0047){ref-type="table-fn"}^      1.71        6.82^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^    3.93    2.47^[\*](#tfn2-agmr-19-0047){ref-type="table-fn"}^
  IADL                                                                                                                                                                                           
   Grooming                      5.88              5.92    5.86                                                     2.65        11.75^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   6.54    4.14^[\*](#tfn2-agmr-19-0047){ref-type="table-fn"}^
   Performing household chores   10.88             10.68   11.02                                                    6.04        19.65^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   11.96   8.02^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^
   Cooking                       14.07             17.98   11.27^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   8.95        23.36^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   14.34   13.39
   Doing laundry                 16.53             18.10   15.39^[\*](#tfn2-agmr-19-0047){ref-type="table-fn"}^     10.85       26.82^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   17.22   14.71
   Going out                     11.12             8.79    12.79^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   5.48        21.34^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   12.82   6.52^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^
   Using transportation          15.27             10.97   18.37^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   7.86        28.70^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   18.11   7.67^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^
   Shopping                      10.71             8.39    12.38^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   4.62        21.74^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   12.62   5.55^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^
   Managing money                13.52             10.28   15.85^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   6.63        26.00^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   16.13   6.52^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^
   Using the telephone           9.03              7.24    10.32^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   3.39        19.24^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   10.84   4.23^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^
   Taking medication             5.50              5.57    5.45                                                     2.24        11.41^[\*\*](#tfn3-agmr-19-0047){ref-type="table-fn"}^   6.18    3.70^[\*](#tfn2-agmr-19-0047){ref-type="table-fn"}^

ADL, activities of daily living; IADL, instrumental activities of daily living; KLoSA, Korean Longitudinal Study of Aging.

p\<0.05,

p\<0.001 by chi-square test according to sex, age, and educational level separately.

###### 

DIF by gender, educational level, and age

                                                                 Men        Age ≥75 y   Education
  -------------------------------------------------------------- ---------- ----------- -----------
  ADL                                                                                   
   Dressing                                                      1.15       0.98        0.87
   Washing hands and face                                        1.20       0.56        1.86
   Bathing                                                       0.64       0.92        1.30
   Feeding self                                                  1.40       0.67        1.08
   Walking across room                                           1.44       0.74        1.24
   Using toilet                                                  1.15       0.54        1.38
   Defecating & urinating                                        1.83       0.56        0.54
  IADL                                                                                  
   Grooming                                                      0.99       0.90        1.16
   Doing light housework                                         1.55       0.58        **2.20**
   Preparing meals                                               **7.83**   0.51        **4.90**
   Laundry                                                       **3.05**   **0.44**    **4.25**
   Going outside nearby                                          **0.43**   0.93        0.66
   Using transportation                                          **0.20**   1.57        **0.21**
   Shopping                                                      **0.40**   1.97        **0.37**
   Managing finances                                             **0.37**   1.74        **0.30**
   Using the telephone                                           **0.49**   **3.03**    **0.29**
   Taking medication                                             1.03       1.87        0.83
  ADL dimension^[\*](#tfn5-agmr-19-0047){ref-type="table-fn"}^                          
   Self-care dimension                                           1.27       0.61        1.22
   Mobility dimension                                            1.26       0.83        1.03
  IADL dimension^[†](#tfn6-agmr-19-0047){ref-type="table-fn"}^                          
   Physical activities dimension                                 0.66       1.13        0.70
   Cognitive activities dimension                                **0.35**   **2.80**    **0.22**
   Household activities dimension                                **4.01**   0.68        **2.51**

Bold text represent a significant difference (OR\>2.0 or OR\<0.5).

DIF, differential item functioning; ADL, activities of daily living; IADL, instrumental activities of daily living.

Self-care include dressing, washing, showering, eating, using toilet, defecating and urinating; and Mobility include getting up and exiting a room.

Physical activities include grooming, going out nearby; Cognitive activities, using transportation, managing money, using the telephone, taking medication; and Household activities, performing household chores, preparing meals, doing laundry, shopping.

###### 

Comparisons of disability rates from the full ADL/IADL and DIF-adjusted reduced scales

                                 n       Disability rate                                         
  ------------------------------ ------- ------------------------------------------------------- -------------------------------------------------------
  Total                          4,164   25.3                                                    10.6
   Sex                                                                                           
    Male                         1,741   24.4                                                    9.4^[\*](#tfn8-agmr-19-0047){ref-type="table-fn"}^
    Female                       2,423   26                                                      11.4
   Age (y)                                                                                       
    65--74                       2,683   16.7^[\*\*](#tfn9-agmr-19-0047){ref-type="table-fn"}^   5.2^[\*\*](#tfn9-agmr-19-0047){ref-type="table-fn"}^
    75--84                       1,250   35.4                                                    16
    ≥85                          231     71                                                      43.3
   Educational level                                                                             
    Elementary or below          3,026   27.8^[\*\*](#tfn9-agmr-19-0047){ref-type="table-fn"}^   12.1^[\*\*](#tfn9-agmr-19-0047){ref-type="table-fn"}^
    Middle school                407     19.9                                                    6.6
    High school or over          728     18                                                      6.3
  Men                                                                                            
   Age (y)                                                                                       
    65--74                       1,211   18.9^[\*\*](#tfn9-agmr-19-0047){ref-type="table-fn"}^   5.6^[\*\*](#tfn9-agmr-19-0047){ref-type="table-fn"}^
    75--84                       463     32.4                                                    15.1
    ≥85                          67      67.2                                                    37.3
   Educational level                                                                             
    Elementary or below          921     27.3^[\*\*](#tfn9-agmr-19-0047){ref-type="table-fn"}^   11.1^[\*](#tfn8-agmr-19-0047){ref-type="table-fn"}^
    Middle school                249     23.3                                                    8
    High school or over          570     20.2                                                    7.2
  Women                                                                                          
   Age (y)                                                                                       
    65--74                       1,472   14.8^[\*\*](#tfn9-agmr-19-0047){ref-type="table-fn"}^   4.9^[\*\*](#tfn9-agmr-19-0047){ref-type="table-fn"}^
    75--84                       787     37.2                                                    16.5
    ≥85                          164     72.6                                                    45.7
   Educational level                                                                             
    Elementary school or below   2,105   28.0^[\*\*](#tfn9-agmr-19-0047){ref-type="table-fn"}^   12.6^[\*\*](#tfn9-agmr-19-0047){ref-type="table-fn"}^
    Middle school                158     14.6                                                    4.4
    High school or over          158     10.1                                                    3.2

Full scale include 17 items of ADL and IADL; and DIF-adjusted short scale include 9 items of ADL and IADL.

ADL, activities of daily living; IADL, instrumental activities of daily living; DIF, differential item functioning.

p\<0.05,

p\<0.01 by chi-square test.
